Objective The aim of this study was to carry out a systematic literature review on the facet syndrome and a meta-analysis of the outcomes of radiofrequency denervation in patients presenting with the syndrome. Methods A systematic literature review was performed based on 52 articles published from 1999 to 2013, available at Bireme, Scielo, PubMed, and MEDLINE databases. The meta-analysis comprises eight case-control studies, found during the literature review, totaling 440 patients. The heterogeneity of the collected data was assessed using the chi-square test (χ 2 ). To estimate the effect of the proposed correlation, we combined the values of each study with the Mantel-Haensze test, which has fixed effects, using the BioEstat 5.0 software.
Introduction
Facet syndrome is a cause of chronic low back pain with multifactorial etiology and generally occurs when the facet joint wears out or becomes degenerated. This can affect any structures that are a part of the facet joint such as fibrous capsule, synovial membrane, hyaline cartilage, joints, and adjacent structures known to contain thermal nociceptors.
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The term "facet syndrome" was coined in 1933 by Ghormley 7 to describe the pain in the lumbosacral region, with or without sciatica, which can occur after an intense traumatic injury, such as a sudden neck rotation, or due to chronic joint degeneration in elderly patients. In 1941, Badgley 8 affirmed that 80% of sciatica and low back pain cases occur because of referred pain related to facet origin instead of direct nerve root compression. In general, low back pain is among the most frequent pathologies worldwide, with estimated incidence ranging from 11% to 84%, and represents the second highest cause of demand for medical treatment in primary care. Among the adult population, 80% of the individuals present at least one episode of low back pain during their lives. 6, 9, 10 This disease affects the active population all over the world, causing economic loss due to work absenteeism, as well as high cost of inpatient and medical-hospital care. Also, 11% to 76% of the patients who have intense pain report that it significantly interferes with their normal daily activities.
4,10
In a study published in 2007, the authors affirmed that, among the multiple causes of low back pain, facet syndrome is responsible for 15-40% of the cases. 11 The authors of another study, published in the same year, found that the prevalence of this syndrome ranged from 15% to 52% in the population presenting with chronic low back pain. 12 However, it is worth mentioning that in only 15% of the chronic low back pain cases it is possible to identify the precise etiology of the pain. 9 This is due to the fact that low back pain presents multifactorial origin and encompasses numerous determinant factors, such as: socioeconomic and demographic characteristics, urban sedentary lifestyle, obesity, nicotine addiction, inappropriate postural habits adopted during work, and psychosocial causes.
4
This study aimed to present a systematic literature review about facet syndrome as well as a meta-analysis of radiofrequency denervation outcomes in patients presenting with this syndrome.
Methods
To emphasize medicine based on evidence, the method adopted to perform this study consists of a systematic literature review on facet syndrome, including an analysis of studies performed using several methods and a metaanalysis of radiofrequency denervation outcomes in patients presenting with this syndrome, selecting only case-control studies.
The active search for data was accomplished from January to December 2013, in books and journals at the Central Library of the Pontifícia Universidade Católica de Goiás (PUC-GO), as well as in articles published from 1999 to 2013 available in Bireme, Scielo, PubMed, and MEDLINE databases. We used the following descriptors in English, and the correspondent ones in Portuguese and Spanish, to select the articles: chronic low back pain, facet joint, zygapophysial joint, rhizotomy, facet syndrome, and radiofrequency facet denervation. As a result, we found 3,443 articles related to these descriptors.
All the articles identified using the aforementioned strategy were independently assessed by two of the authors, according to the following inclusion criteria: (1) patients presenting with chronic low back pain ( 3 months) that used local anesthetic facet joint block for the diagnosis of facet syndrome; (2) articles published from 1999 on; (3) articles evidencing the effects of radiofrequency denervation in the treatment of patients presenting with chronic low back pain; (4) articles displaying the chosen descriptors in English, Portuguese, or Spanish. Studies which assessed other etiological factors of chronic low back pain (different from the presence of alterations in the facet joint), or used another topographic region of facet alterations (different from cervical and thoracic), or presented repeated information or data available in other articles were excluded.
After applying the inclusion and exclusion criteria, 52 articles were selected for the present systematic literature heterogeneidade pelo teste qui-quadrado (χ 2 Global association tests were then applied to assess the significance of the correlation between radiofrequency facet denervation in patients presenting with chronic low back pain and facet syndrome for all the studies combined. To estimate the effect of the proposed correlation, we combined the values of each study with the Mantel-Haensze test, which has fixed effects, using the BioEstat 5.0 software (Instituto de Desenvolvimento Sustentável Mamirauá, Tefé, AM, Brazil). To carry out this test, we calculated the OR and 95% CI for each study individually and combined, generating the estimate of the grouped effect. This allowed us to generate a forest plot graph, which summarizes the details of the effect and contribution of each study.
Literature Review
As already mentioned, facet syndrome is a chronic lower back pain with multifactorial etiology, which occurs when the facet joint wears out or becomes degenerated, and is originated in any structure of these joints.
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Anatomy and Physiology of Facet Joints
To better understand this syndrome it is extremely important to acquire broad knowledge on the anatomy of the structures of the facet joint previously described. The facet joints, also known as zygapophysial joints, are located posterior-laterally to the vertebral column and connect the superior and inferior joint processes of adjacent vertebrae. Since they are true synovial joints, each facet joint has an articular space capable of accommodating some milliliters of synovial fluid, a synovial membrane, the hyaline cartilage, and a fibrous capsule.
2,13
The facet joints are innervated by articular branches that originate in the medial branches, which in turn originate in the posterior branches of the spinal nerves. Since these nerves follow a posterior-inferior path, they are situated in grooves in the posterior surfaces of the medial parts of the transverse processes. Each articular branch feeds two adjacent joints and, therefore, each facet joint is fed by two small branches of the larger spinal nerves.
13
In young individuals, the facet joints are very strong; however, with the aging process they become weaker and more biplanar, changing from a coronal to a sagittal plane, and the sensibilization of this structure generates pain.
2 An anatomy and epidemiological study of facet arthrosis in the lumbar column of cadavers demonstrated that this finding was present in 100% of the specimens over 60 years old, the most common level of arthritic alterations was in L4-L5, and males presented higher prevalence and degree of facet arthrosis than females.
14 Disc degeneration is determined by inappropriate postures, repetitive movements, muscle tension, and stress, which provoke traumas of low amplitude that accumulate during lifetime. 1, 2, 4, 6 This causes chronic inflammation of facet synovial joints, synovial fluid extravasation, articular capsule stretching, and pain due to articular hypertrophy and nerve compression.
Diagnosis
Several authors have been trying to gather a group of pathognomonic signs or at least of symptoms suggestive of lumbar facet syndrome. However, the clinical aspects of facet joint pain are generally nonspecific. 2,15-17 Patients frequently report a sensation of deep pain in the lumbar paravertebral region and, several times, they also have referred pain in the gluteal region, posterior part of the thigh, and knee. The pain is often reproduced with the lateral extension and flexion of the lumbar spine to the symptomatic side, whereas the straight elevation of the leg is not painful.
15
Regarding complementary exams, some studies suggest that magnetic resonance imaging has higher sensitivity than computed tomography to detect degenerative alterations in the facet joint. Nevertheless, none of these techniques identifies precisely the etiology of pain, since they merely indicate its location.
1,2,18 Authors have also proposed the single photon emission computed tomography (SPECT) for the diagnosis of facet syndrome. 19 Nonetheless, the evidence found in the literature suggest that the diagnosis of facet joint pain should not rely only on routine imaging.
2,15,19
Due to nonspecific symptoms and lack of imaging confirmation for facet syndrome, researchers generally diagnose it using facet joint anesthetic block before performing facet denervation by radiofrequency.
1,4-6,10,12,15,20,21 Facet joint blocks consist of intra-articular injections of a small amount of local anesthetic in the medial branch, which originates the joint branches that innervate the facet joints. The block can be simple or double, and the number of false-positive tests decreases when a double block is performed. 2, 5, 10, 17, 22, 23 In a study designed to evaluate the utility of Revel's criteria as a screening tool to select chronic low back pain patients for controlled diagnostic zygapophysial joint blocks, the authors concluded that they are unsuitable for this purpose.
16
It is common to measure the low back pain before and after performing the diagnostic block using the Visual Analogic Scale (VAS). This scale presents good correlation and sensitivity for the diagnosis of facet syndrome when a relief of at least 50% of pain intensity is achieved comparing the values pre-and post-block.
24
In spite of being frequently used in clinical practice, several factors may compromise the results of diagnostic block. For instance, small amounts of local anesthetic injected in the tissues can also block nerve branches, which would block the structures that these branches innervate (such as paravertebral muscles, fascia, ligaments, sacroiliac joint, and skin), therefore, relieving low back pain of any origin.
Nevertheless, a recent study demonstrated that patients presenting with chronic low back pain present only one probable type of etiology for the origin of pain. According to the authors, a combination of discogenic-facet, or facetarticular, or sacroiliac pain has been reported by less than 5% of the patients presenting with chronic low back pain. Thus, facet syndrome block would be an efficient method for the diagnosis of chronic low back pain. 19 Other studies corroborate the importance and effectiveness of controlled medial branch block for the diagnosis of facet syndrome. However, a three-month follow-up is required to avoid a high number of false positive results. 25 In conclusion, patients who experience significant pain relief following diagnostic block with local anesthetics are good candidates for radiofrequency medial branch neurotomy.
5,22
Treatment Several therapeutic techniques with controversial results have already been described and used for the treatment of low back pain of facet joint origin, such as: physical therapy, relative rest, acupuncture, analgesics, chiropractic manipulation, 26 intra-articular steroid injections in the lumbar facet joints, nerve blocks, and radiofrequency denervation, 27 the latter being the major focus of the present work.
Radiofrequency Denervation
In 1971, Rees published a specific method for facet denervation and was the first author to describe percutaneous denervation as an efficient treatment for low back pains.
2,15
The principle of neurotomy is based on the fact that when a nerve that feeds a painful structure is damaged, the pain is relieved, therefore allowing that structure to perform its function again.
22
A technique performed currently, attributed to Shealy,
28
involves the use of radiofrequency energy channeled through a small-caliber needle to create a controlled and irreversible ablation that interrupts the innervations of the facet joint. As described before, the joint branches follow a posterior-inferior path and are situated in grooves in the posterior surfaces of the medial parts of the transverse processes. This means that the electrode should be placed in such a way that it passes over the dorsal surface of the transverse process, passing snugly along the groove, so that medially it abuts against the root of the superior articular process, and ventrally it glances along the dorsal surface of the transverse process.
18
Most authors concluded that radiofrequency electrodes produce, at their tips, little distal lesion and, therefore, may fail nerve ablation when used this way. Consequently, the electrodes should be preferentially placed in a transversal position to produce better results. 2, 12 To perform the procedure using the conventional technique, it is necessary to place the patient lying in the prone position. The lumbar column is visualized using X-ray and adjusted according to the need to obtain the alignment of the vertebral endplates and centralization of the spinous process.
5
The skin and subcutaneous tissue should be anesthetized before the insertion of the cannula. The impedance should be verified at 300-700 ohms to confirm proper electrode placement and integrity of the radiofrequency system. 
2,12
Serious complications and collateral effects are extremely rare after facet interventions. Dysesthesia has been observed after radiofrequency denervation, but this condition is transient and self-limited. 2, 15, 17, 21 The most common complication after this surgical procedure is neuritis, with an incidence lower than 5%. 2 Infections have been reported after intra-articular lumbar facet joint injections, including septic arthritis, epidural abscess, and meningitis, although at a low global rate of 3.5%.
12
Results ►Table 1 shows the characteristics of the eight studies selected for the present meta-analysis, encompassing a total of 440 patients. Among these patients, 220 underwent treatment with radiofrequency facet denervation and 220 received a placebo treatment. The mean age was 47 to 58 years in the treatment group (60.9% females) and 38 to 57 years in the control group (58.18% females). It is interesting to observe that only in the study conducted by Birkenmaier et al 29 was the gender of patients under treatment and that of the control groups not mentioned. All the studies employed the VAS pre-and post-block to evaluate pain relief and generate statistical data to corroborate the benefits of radiofrequency facet denervation in the treatment of facet syndrome. For each article, we grouped data showing the efficacy of facet denervation to relieve chronic low back pain, employing VAS pre-and post-block. This way, for each study the OR and its variations were calculated within the 95% CI (►Table 1). To assess the heterogeneity among the grouped studies, we employed the chi-square test for heterogeneity, resulting in χ 2 ¼ 3.436 and p ¼ 0.842.
Based on the forest plot graph (►Fig. 1), all the studies were statistically relevant when grouped, determining an effect in favor of the use of facet denervation as a technique capable of relieving chronic low back pain in pre-determined periods of follow-up (OR ¼ 1.251; 95% CI: 1.028-1.524). However, none of the studies presented statistical relevance in the individual evaluation because the 95% CI was lower than 1, even having evidence of the risk in favor of the use of facet denervation for relieving chronic low back pain (OR > 1).
In ►Fig. 1 the central squares represent OR or crossed-risk ratio and proposes the sample group of each study. The studies performed by Tejeda-Barreras et al. 31 and Lakemeier et al. 27 presented higher relevance, since they evidenced more precise results and a greater contribution for the present meta-analysis.
Discussion
As already mentioned, the treatment of facet joint pain consists of a multimodal approach and the best results have been attributed to radiofrequency denervation. Nonetheless, the studies on this subject are scarce and have presented conflicting conclusions.
In a case-control study performed in 2001, the authors did not find significant difference in relief of low back pain due to facet syndrome in the long run between the group treated with radiofrequency denervation and the control group, which was given a placebo treatment. 22 In a previous study, performed in 1999, the same method was used and the authors concluded that radiofrequency denervation is efficient in the treatment of facet syndrome in the short and long run.
32
Based on these discrepancies, the need and importance of the present study are enhanced, since the meta-analysis is a Abbreviations: A, age (years); F, female; M, male; N, number of participants; NM, not mentioned; Nt, total number of participants; T, follow-up period (months); VASa, pain assessment after radiofrequency facet denervation using the Visual Analogical Scale; VASb, pain assessment before radiofrequency facet denervation using the Visual Analogical Scale. Fig. 1 Forest plot showing the treatment of facet syndrome using radiofrequency denervation. Although the eight case-control studies selected did not present significant relevance when analyzed individually (►Fig. 1), when they were grouped, it was possible to demonstrate that radiofrequency facet denervation is an effective technique to treat facet syndrome in patients previously selected. This statistical difference occurred because, when grouping all the case-control studies selected, the sample encompassed 440 patients.
Moreover, the quality of the articles selected was homogenous according to the result of the chi-square test for heterogeneity, with p ¼ 0.842. Thus, we observed no significant differences in the characteristics of the treatment and control groups (►Table 1). Most patients were between the fifth and sixth decades of life and a higher incidence of facet syndrome was registered for females, which disagrees with the findings of a study performed in 2007, mentioned in the literature review presented herein.
14 Taking into consideration the radiofrequency technique, which is the most important feature of the articles analyzed, the fact that in seven studies the continuous technique was employed and in only one of them pulsed radiofrequency was used did not impair the results we obtained. Both techniques are similar in terms of efficacy when the follow-up is inferior to six months, 2,12 exactly the same followup period established in this study.
Conclusions
Based on the results of this study, it is possible to conclude that the treatment of low back pain of facet joint origin using radiofrequency is effective for relieving the pain, provided that strict protocols of patient selection and a very refined technique are employed. The precise diagnosis of facet syndrome in patients presenting with chronic low back pain is the key element to obtain the benefits of radiofrequency denervation. Therefore, studies approaching more precise techniques for the diagnosis of this condition are of paramount importance to provide doctors with better tools to correctly deal with facet syndrome.
The results of the systematic literature review and metaanalysis herein presented may be used as the basis for the creation of diagnosis and management protocols for facet syndrome, and can also stimulate other researchers to conduct further studies on this subject.
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